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1
INFLATABLE PACKAGING BOX

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 62/714,165 filed on Aug. 3, 2018,
which 1s 1incorporated 1n 1ts entirety by reference herein.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an inflatable packaging
box, and more particularly to an inflatable packaging box
that molds to the shape of the item being packaged.

BACKGROUND OF THE INVENTION

Protective packaging assemblies are often used when an
object or article to be packaged requires protection from
physical shock or other hazards, such as vibration, weather,
or abrasion. For example, when shipping an object that is
relatively fragile 1t 1s often desirable to package the object
inside a box to protect the object from physical damage that
may occur during loading, transit, and unloading. Shipped
articles can come 1n all sizes and shapes. These articles can
be fragile or hardy (i.e., the article 1s considered non-
fragile). To add additional protection, protective packaging
matenal 1s often placed within the box.

There are numerous types and forms of protective pack-
aging material for this purpose including paper or plastic
dunnage and air-cushioning or foam-cushioning structures.
In general, the packaging material 1s intended to control the
movement ol the object within the box and/or provide a
cushioning layer between the object and the box 1n order to
soiten or absorb the eflects of a physical impact to the box.
However, all of the packaging materials mentioned before
can cause waste disposal and recycling 1ssues.

In order to be eflective, the packaging material typically
must engage enough of the object to hold it substantially in
place and engage the areas of the object likely to bear the
physical impact. However, concern about not having enough
packaging material, often causes users to compensate by
using a great deal more packaging material than necessary.
Essentially, this extra packaging material 1s being wasted
and shipped. Alternatively, a user may not use or place
enough of the packaging material i the box or, more
specifically, position the packaging material 1n the proper
areas to provide for eflective protection of the object during
transit. Also, 1n many cases, the packaging matenial 1itself
might move around during transit and, thus, create protec-
tion 1ssues. Separate packaging material, such as structural
cardboard shell and foam or air cushioning material packing
around the object make 1t diflicult to automate the object
shipping process.

In the process of shipping an article from one location to
another, the article 1s typically placed 1n a container along
with the protective packaging material to fill the voids about
the article and to cushion the article during the shipping
process. One common protective packaging material 1s
comprised of a plurality of plastic foam, peanut shaped
members which are commonly known as “Styrofoam pea-
nuts.”

However, while Styrofoam peanuts have been widely
accepted 1n the packaging industry, they are not without
disadvantages. For example, the light weight and tlowabaility
of the Styrofoam peanuts results 1n heavier objects gravi-
tating through the peanuts to the bottom of the container
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where the object can be damaged. Also, while the tlowability
of the Styrofoam peanuts facilitates the introduction of the
peanuts 1n the container, the receiver of the package 1s left
with having to deal with the peanuts upon removal of the
article from the container in the form of having to clean up

the mess left by the peanuts which are easily scattered upon
removal of the article from the container.

SUMMARY OF THE INVENTION

According to an embodiment of the present invention,
there 1s disclosed an intlatable packaging box to protect an
item during storage and shipment. The inflatable packaging
box includes a plurality of sidewalls, and a chamber formed
within the plurality of sidewalls adapted to receive the 1tem.
An opening through at least one of the plurality of sidewalls
1s included, through which the chamber 1s accessible. A
plurality of films are each secured to one of the plurality of
sidewalls. Each of the plurality of films forming one of a
series of elongated sections which form the chamber 1n the
space between the series of elongated sections. Each of the
series ol elongated sections are inflatable to conform to the
item’s shape.

According to an embodiment of the present invention,
there 1s disclosed an inflatable packaging box to protect an
item during storage and shipment. The inflatable packaging
box 1includes a plurality of rectangular sidewalls, each
formed of non-stretchable plastic. A chamber 1s formed
within the plurality of rectangular sidewalls adapted to
receive the 1item. An opening 1s formed through at least one
of the plurality of rectangular sidewalls through which the
chamber 1s accessible. A plurality of tlexible plastic films are
cach secured to one of the plurality of rectangular sidewalls.
Each of the plurality of flexible plastic films form one of a
series of elongated sections which form the chamber 1n the
space between the series of elongated sections. Each of the
series ol elongated sections are inflatable to conform to the
item’s shape.

BRIEF DESCRIPTION OF THE DRAWINGS

The structure, operation, and advantages of the present
invention will become further apparent upon consideration
of the following description taken in conjunction with the
accompanying figures (FIGS.). The figures are intended to
be 1llustrative, not limiting. Certain elements in some of the
figures may be omitted, or illustrated not-to-scale, for 1llus-
trative clarity. The cross-sectional views may be 1n the form
of “slices™, or “near-sighted” cross-sectional views, omitting
certain background lines which would otherwise be visible
in a “true” cross-sectional view, for illustrative clarity.

In the drawings accompanying the description that fol-
lows, both reference numerals and legends (labels, text
descriptions) may be used to identily elements. If legends
are provided, they are intended merely as an aid to the reader
and should not in any way be interpreted as limiting.

FIG. 1 1s a top, three-dimensional view of the inflatable
packaging box and an item to be packed therein, 1n accor-
dance with the present invention.

FIG. 2 1s a top, three-dimensional view of the inflatable
packaging box, 1n accordance with the present invention.

FIG. 3 1s a top, three-dimensional view {ront, cross
sectional view of the inflatable packaging box with an item
packed therein, 1n accordance with the present invention.

FIG. 4 top, three-dimensional view of two inflatable
packaging box iterconnected with each other, in accor-
dance with the present invention.
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FIG. 5 1s a flow chart of the method by which the
inflatable packaging box 1s utilized, 1n accordance with the
present mvention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

In the description that follows, numerous details are set
forth 1n order to provide a thorough understanding of the
present mvention. It will be appreciated by those skilled in
the art that variations of these specific details are possible
while still achieving the results of the present invention.
Well-known processing steps are generally not described 1n
detail mm order to avoid unnecessarily obfuscating the
description of the present invention.

In the description that follows, exemplary dimensions
may be presented for an illustrative embodiment of the
invention. The dimensions should not be iterpreted as
limiting. They are imncluded to provide a sense of proportion.
Generally speaking, 1t 1s the relationship between various
clements, where they are located, their contrasting compo-
sitions, and sometimes their relative sizes that 1s of signifi-
cance.

In the drawings accompanying the description that fol-
lows, often both reference numerals and legends (labels, text
descriptions) will be used to 1dentity elements. If legends are
provided, they are intended merely as an aid to the reader,
and should not in any way be interpreted as limiting.

FIG. 1 depicts a top, cross sectional view of an inflatable
packaging box 10. In general terms, the inflatable packaging
box 10 1s designed to protect one or more fragile items 12
during storage and/or shipment. The inflatable packaging
box 10 replaces the need for internal packing material
because i1t adjusts to the contours to the item 12 being
packaged and can at the same time replace the conventional
exterior structural component (i.e. cardboard box).

The inflatable packaging box 10 i1s advantageous over
traditional packaging, since 1t combines and replaces the
need for a shipping box and filler. This novelty makes
automation easier, increasing package processing speed,
climinating an extra step of handling, as well as reduces
shipping costs by minimizing the weight and volume
through customization. The inflatable packaging box 10 has
a first condition prior to the series of elongated sections, as
described heremaftter, being inflated; and a second condition
wherein the series of elongated sections are inflated and
conform to the item’s shape.

A plurality of sidewalls 16, including sidewalls 164, 165,
16c, 16d, 16¢, 16/ (16a-16f) of the box 10 are mitially pulled
apart or separated from each other, as indicated by arrows 12
shown 1n FIG. 1, so that the opening 14 1n one or more of
the sidewalls, 1.e. 16¢ 1s open to the chamber 18 formed
within the box 10 when the sidewalls 16 are pulled apart
from each other. Preferably the plurality of sidewalls 16 are
rectangular 1n shape such that the packaging box 10 1s
rectangular 1n shape. The plurality of sidewalls 16 are
durable, generally non-stretchable plastic. While the box 10
1s 1n the deflated condition, as shown 1n the side view of FIG.
2, the 1item 20 to be shipped, can then be 1nserted through the
opening 14 into the chamber 18 as shown in FIG. 2.

A plurality of flexible films 22 are secured, one to each of
the durable, generally non-stretchable plastic sidewalls 16.
The flexible film 22 can be formed of a series of elongated
sections 22a, 22b, 22¢, 22d (22a-22d) which are secured at
their ends to the intersection of adjoining sidewalls, such as
16a to 165, where the ends of the elongated sections 22a and
22d are secured. The outer edges of elongated sections
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22a-22d can be interconnected with the end side walls 16¢
and 16f. The series of elongated sections 22a-22d form the
chamber 18 in the space between the series of elongated
sections. The 1tem 20 can be placed within the chamber 18
between the sidewalls 22a-22d within the uninflated box 10,
as shown in FIG. 2.

After the 1tem 20 1s placed within the uninflated box 10,
as shown i FIG. 2, the elongated sections 22a-22d of
flexible film 22 are then intlated so that they conform to the
shape of the 1tem 20, as shown 1n FIG. 3. It must be noted
that 1t 1s within the terms of the embodiment that the
clongated sections 22a-22d of film 22 not be tlexible.

The space between the elongated sections 22a-22d of the
flexible film 22 and the plastic sidewalls 16a-16d can be
inflated with a gas, such as air or carbon dioxide, or any
other substance such as a gel so that the sections 22a-22d of
flexible film press against the item 20 and substantially take
the shape of the item to be shipped. The inflation of the
clongated sections 22a-22d of the flexible film 22 can be
accomplished by inserting the inflation material though an
sealed opening 20 i1n each of the non-stretchable plastic
walls 16 (two sealed opemings 20 are shown 1n walls 16aq and
164 on FIG. 2) or alternatively through one sealed opening
20 and then through holes 1n the film forming the sections
22a-22d.

Once the spaces between the series of sections 22a-22d of
the flexible film 22 and the non-stretchable plastic walls 16
are 1nflated, the opening 14 1n end wall 16e can be closed
with a seal member 27, by any means such as a shipping
label and the now inflated box 1s ready to be shipped. The
advantage of the present design i1s that once the item 1s
secured within the box 10, as shown 1n FIG. 3, no additional
packaging material 1s necessary.

The inflatable packaging box 10 1s versatile, as 1t can be
designed to handle a variety of shapes and sizes of the 1tem
20 being shipped by varying the amount of empty packing
space between the tlexible film 22 while holding the outside
dimensions of the preferably non-stretchable plastic walls
16a-16f of the box 10 fixed. Any appropriate material may
be utilized for the walls 16-16f, such as rubber polymer,
elastomer, and cellulose.

Alternatively, the inflatable box 10 can have a custom
design using an algorithm and design parameters so that an
automated system can create a fixed padding thickness
between the flexible walls 22 and the non-stretchable plastic
walls 16 based on the dimensions of the item 20 to be
shipped to minimize volume (1.e. custom outside dimen-
sions, while providing for example, a one inch padding
around the shipped item). Depending on the amount of
protection for the item 20 required, the designs could
accommodate non-iragile to fragile items on demand, mak-
ing 1t possible to create an optimal packing design to an
International Shipping Standard on demand.

The box 10 can also replace a waterproof liner or material,
climinating a possible third component. The nflatable pack-
aging box 10 greatly reduces the packaging weight, volume
and optimizes on the amount of padding need for an i1tem,
and can be easily made waterproot, automated and modular.
The inflatable packaging box 10 makes automation easy to
implement over a traditional cardboard box and filler
because the packaging generation, item placement, inflation,
and labeling can be done 1n the same location or on the same
assembly line. It’s understood that the box 10 may be any
desired shape, since the box 1s formed about the item 20 to
be shipped, and intlates to add protection.

The 1ntlatable box 10 can be made to waterproof to cover
transportation, delivery, and storage, as well as protecting
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against insects and rodents, which can make their way nto
a traditional cardboard box during storage or shipment.
Preferably, the box 10 i1s constructed of environmentally
friendly maternial, 1n order to reduce the cost necessary to
recycle or dispose of the box. Typically, the box 10 1s
constructed of a plastic or plastic polymer. The plastic may
be transparent for safety screening, or opaque to have the
contents of the box remain discreet. Further, the plastic may
be designed to be msect and pest proof.

The construction material of the box 10 may be vibration
and sound 1nsulating and dampening, as well as specifically
designed to control the moisture content within the box 10.
It 1s within the terms of the embodiment that there be a
reflective coating applied to the external surface of the walls
16 of the box 10, as well as any other appropriate decorative
markings.

The inflatable box 10 takes up very little space before it
1s inflated as shown 1n FIG. 1 and only assumes the shape of
the 1tem being shipped after 1t i1s inflated. The box 10
simplifies procuring and disposing of the box in comparison
to the traditional cardboard box and filler method. The
inflatable packaging can be created on-site.

As seen 1n FIG. 4, the intlated box 10 can be designed to
be stackable, modular to snap, or fasten together to minimize
movement during shipping. After the item 12 has been
placed within the deflated box 10, and 1t has been inflated,
a label can be used to cover the opening, or the top could be
sealed.

Prior to sealing, the chamber 18 within inflatable box 10
may be filled with a substance such as solid carbon dioxide,
ice, or gel to keep the item cold. Alternatively, the item 12
could be kept warm or cold using chemical or electrical
energy. Further, the chamber 18 within intlatable box 10 can
be filled with a fire retardant material, both for extinguishing,
warchouse fires, and preserving the contents of the box.

FI1G. 5 1s a flow chart 1llustrating the method 100 by which
the inflatable box 10 1s utilized. First, in Step 102, the
appropriate sized deflated box 10 1s selected. This may be
done 1n an assortment of ways. In Step 104, there may a
variety of pre-formed box 10 sizes, such as small, medium,
large, XL, etc. Depending on the size of the item 20 to be
shipped, the appropriate deflated box 10 1s chosen. Alterna-
tively, 1n Step 106, a custom sized deflated box 10 may be
custom built based on the size and shape of the item 20 to
be shipped.

In Step 108, the 1item 20 1s placed within the deflated box
10. This may be done via an automated process, such as a
conveyer belt, as 1 Step 110. Alternatively, the 1tem 20 may
be placed by hand within the deflated box 10, shown 1n Step
112.

In Step 114, the box 10 1s inflated so that the sections
16a-16d of the tlexible film 16 are pressed against the item
120 to thereby protect the item 12.

In Step 116, the box 10 1s sealed and labeled, and any
customized marketing and printing may be placed on the
box 10 so that the box 1s prepared for shipping. The
inflatable box could also replace the primary product pack-
aging for an item by including product picture, information,
and marketing materials on the outside of the box.

Clear packaging could be used 1n application where visual
security screening i1s needed without opening the packaging.

In Step 118, boxes 10 already prepared for shipping may
be joined with other boxes prepared for shipping. The
inflatable box 10 can be made for a single object or multiple
in the same form factor. The flexibility of design allows to
cluster multiple repetitions of the design together that are
connected among themselves.
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Although the invention has been shown and described
with respect to a certain preferred embodiment or embodi-
ments, certain equivalent alterations and modifications will
occur to others skilled in the art upon the reading and
understanding of this specification and the annexed draw-
ings. In particular regard to the various functions performed
by the above described components (assemblies, devices,
etc.) the terms (including a reference to a “means”) used to
describe such components are intended to correspond,
unless otherwise indicated, to any component which per-
forms the specified function of the described component
(1.e., that 1s functionally equivalent), even though not struc-
turally equivalent to the disclosed structure which performs
the function in the herein illustrated exemplary embodi-
ments of the invention. In addition, while a particular feature
of the mnvention may have been disclosed with respect to
only one of several embodiments, such feature may be
combined with one or more features of the other embodi-
ments as may be desired and advantageous for any given or
particular application.

The mvention claimed 1s:

1. An inflatable packaging box to protect an item during
storage and shipment, comprising;

a plurality of adjoining plastic sidewalls;

a chamber formed within the plurality of plastic sidewalls

adapted to receive the item;

an opening through at least one of the plurality of plastic

stdewalls through which the chamber 1s accessible;

a plurality of flexible films each secured to one of the

plurality of plastic sidewalls;

cach of the plurality of flexible films forming one of a

series of elongated sections which form the chamber 1n
a space between the series of elongated sections such
that outer edges of the elongated sections are intercon-
nected with the plastic sidewalls where the adjoiming
plastic sidewalls intersect; and

cach of the series of elongated sections of flexible film

being inflatable to conform to the 1tem’s shape;

the series of elongated sections of flexible films being

inflatable through a sealed opening formed 1n one of the
plastic sidewalls to accept inflation material to inflate
the space between the one of the plastic sidewalls and
one of the elongated sections of flexible film through
holes 1n each of the elongated sections of flexible film
to receive the inflation matenial to inflate the space
between the remaining elongated sections of flexible
film and the remaining plastic sidewalls.

2. The inflatable packaging box of claim 1 wherein each
of the plurality of plastic sidewalls has a rectangular shape.

3. The intflatable packaging box of claim 2 wherein outer
edges of the elongated sections are interconnected with the
plastic sidewalls.

4. The nflatable packaging box of claim 3 wherein the
plurality of flexible films are formed of flexible plastic and
the plurality of plastic sidewalls are formed ol non-stretch-
able plastic.

5. The inflatable packaging box of claim 4 wherein the
inflatable packaging box has:

a first condition prior to the series of elongated sections

being inflated; and

a second condition wherein the series of elongated sec-

tions are inflated and conform to the i1tem’s shape.

6. The inflatable packaging box of claim 5 wherein the
item 1s inserted through the opening and into the chamber
when the inflatable packaging box 1s detlated and 1n the first
condition.
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7. The inflatable packaging box of claim 6 wherein the
clongated sections are inflated i1n the second condition so
that they conform to the shape of the item.

8. The inflatable packaging box of claim 7 wherein the
space between the elongated sections and the plastic side-
walls can be inflated with an inflation maternial so that the
sections of flexible film press against the item and substan-
tially take the shape of the item.

9. The flatable packaging box of claim 8 wherein a
sealed opening formed in each of the sidewalls accepts the
inflation material to intlate the space between the elongated
sections and the sidewalls.

10. The nflatable packaging box of claim 8 including a
seal member disposed over the opening through at least one

of the plurality of plastic sidewalls after the item has been
disposed within the chamber.

11. The inflatable packaging box of claim 10 wherein the
inflatable packaging box i1s designed to be stackable, and
modular to fasten together with other intlatable packaging
boxes.

12. An inflatable packaging box to protect an 1tem during
storage and shipment, comprising;

a plurality of rectangular sidewalls, each formed of non-

stretchable plastic;

a chamber formed within the plurality of rectangular

stdewalls adapted to receive the item;

an opening through at least one of the plurality of rect-

angular sidewalls through which the chamber 1s acces-
sible:

a plurality of flexible plastic films each secured to one of

the plurality of rectangular sidewalls;

cach of the plurality of flexible plastic films forming one

of a series of elongated sections which form the cham-
ber 1n a space between the series of elongated sections
such that outer edges of the elongated sections are
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interconnected with the plastic sidewalls where the
adjoining plastic sidewalls intersect; and
cach of the series of elongated sections of flexible plastic
film being inflatable to conform to the item’s shape;

the series of elongated sections of flexible films being
inflatable through a sealed opening formed 1n one of the
non-stretchable plastic sidewalls to accept inflation
material to inflate the space between the one of the
plastic sidewalls and one of the elongated sections of
flexible film through holes 1n each of the elongated
sections of flexible film to receive the intlation material
to inflate the space between the remaining elongated
sections of flexible film and the remaining plastic
sidewalls.

13. The inflatable packaging box of claim 12 wherein the
inflatable packaging box has:

a first condition prior to the series of elongated sections

being inflated; and

a second condition wherein the series of elongated sec-

tions are inflated and conform to the i1tem’s shape.

14. The inflatable packaging box of claim 13 wherein:

the 1tem 1s inserted through the opening and into the

chamber when the inflatable packaging box 1s deflated
and 1n the first condition; and

the elongated sections are inflated 1n the second condition

so that they conform to the shape of the item.

15. The inflatable packaging box of claim 14 wherein the
space between the elongated sections of flexible films and
the plastic sidewalls can be inflated with an intlation mate-
rial so that the sections of flexible film press against the 1item
and substantially take the shape of the item.

16. The inflatable packaging box of claim 15 wherein a
sealed opening formed 1n each of the sidewalls accepts the
inflation material to inflate the space between the elongated
sections and the sidewalls.
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